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Sonar Performance Predictions
Incorporating Environmental

Variability

* System Implications -- ECS Passive
Example

« ECS TL Fluctuations



lllustration of probabilistic system performance prediction
using System-Based Environmental PDF which
incorporates environmental uncertainty
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Predictive probability of detection (PPD) for

simulated passive system, ECS and SOJ

(downward refracting sound speed conditions)
FOM = 65 dB, 400 Hz, BW=282 Hz, T=640 msec
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Systems-Based PDF Assumptions:
Ls -- Log normal, c = 3 dB
Ln -- Uniformly distributed in angle, phase-random in TBW, o = 0.4 dB
Nrd -- Delta function

1-way TL PDFs -- Measured



Normalized Number of Occurrences

Measured 1-Way TL Environmental PDF, ECS and SOJ,
wrt Competent Model,
400 Hz, BW = 282 Hz, T = 640 msec, R <40km
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Measured 1-Way TL Environmental PDF, ECS and SOJ,
wrt Competent Model,
400 Hz, BW = 282 Hz, T = 640 msec, R < 40km

ECS SOJ
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ECS Area of Present Focus
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Blow-up of Area
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ECS Measured TL vs. Slant Range
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North Latitude, degrees
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Example of Ridged Bottom, Oregon Coast
From L. Mayer, UNH
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Conclusions

* Systems Implications
— All classes of variability affect the PPD

* Environmental (TL, Ambient Noise and
Reverberation)

* Non-Environmental (Ls, TS, self-noise, Nrd)
— Some environments less sensitive than others
— Variability controls the slope of PPD

— PPD provides operator with basis for trading
detection performance with mission objectives



Conclusions (Continued)

« ECS TL Fluctuations -- Although ECS TL
1s small,

— Directional propagation effects exist

— Measured TL variability limited by bottom
complexities, for ECS summer environment



UNITES Happenings

* Acoustic Variability Conference, Italy, Sep. 02

— Abbot and Dyer, Sonar performance predictions based on environmental variability

— Abbot, Gedney, Dyer and Chiu, Ambient noise and signal uncertainties during the
Summer shelfbreak Primer Exercise

— Duda, Relative influences of various environmental factors on 50-1000 Hz sound
propagation in shelf and slope areas

— Lermusiaux and Chiu, Four-dimensional data assimilation for coupled physical-
acoustical fields

— Lynch, Fredricks, Colosi, Gawarkiewicz, Newhall, Chiu and Orr, Acoustic effects
of environmental variability in the SWARM, PRIMER and ASIAEX experiments

— Robinson, Abbot, Lermusiaux, and Dillman, Transfer of uncertainties through
physical-acoustical-sonar end-to-end systems: a conceptual basis

 Meetings
— Seabed Variability and MIT Uncertainty Teams at OASI S -- Feb. 02
— COMSUBDEVRONI12 - April 02

— Sensor Optimization Working Group - Oct. 01
— COMSUBPAC - Oct. 01



UNITES Happenings (Continued)
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OASIS Work In Progress

Formulation of End-to-End Problem (HU)

PRIMER Ambient Noise and TL Fluctuations
(NPS/WHOI)

ECS Active Sonar End-to-End Problem

— ambient noise
— reverberation

— false alarm

ECS TL Fluctuations
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